Study objective: We aim to determine clinical and cost-effectiveness of a paramedic protocol for the care of older people who fall.
INTRODUCTION Background
Falls in older people are an important issue internationally, 1, 2 with high human and organizational costs. It is estimated that approximately 30% of homedwelling people aged 65 years or older fall every year. [3] [4] [5] Falls are associated with high mortality, morbidity, and immobility. 5 Recovery from fall injury is often delayed in older people, which increases the risk of subsequent falls. 5 In the United Kingdom, falls account for 3% (approximately $1,312 [£980] million) of total National Health Service (NHS) expenditure, 6 and the prevention of falls in older people has been highlighted as a priority. 7 Population growth and ageing, the increasing burden of chronic disease, and shortage of health care workers are affecting health care systems in many countries. 8 NHS emergency departments (EDs) are under considerable pressure, and crowding is a major international problem with negative consequences for both patients and providers.
Emergency ambulances (999) are frequently called for older people who have fallen, composing 8% of emergency ambulance attendances in London, UK, 9 with a similar proportion reported in urban emergency medical services in the United States. 10 In the United Kingdom, United States, and Australia, 11 nonconveyance rates are high for this group;
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Editor's Capsule Summary
What is already known on this topic Falls are a common reason for older adults to seek emergency care.
What question this study addressed
This cluster randomized trial assessed a protocol in which paramedics referred low-risk patients to a fall prevention service without transport to the emergency department (ED).
What this study adds to our knowledge Eight percent of intervention patients were referred without ED transport. The primary outcome, death or repeated emergency care in the first month, was not different between intervention (n¼2,391) and control (n¼2,264) patients (36.4% versus 37.2%). Intervention patients reported higher satisfaction with care and were less likely to call an ambulance in the first month.
How this is relevant to clinical practice
These results establish the feasibility and suggest the safety of a protocol in which paramedics assess older adults who fall and refer low-risk patients to a fall prevention service without ED transport.
for example, in London the figure is approximately 40%, 9 despite the known safety and litigation risk. 12 Clinical guidelines for preventing falls strongly advocate approaches based on multidimensional risk assessment and exercise programs, with environmental assessment and modification. 13 A 2004 systematic review judged that multifactorial interventions were effective, 14 although a more recent meta-analysis was equivocal. 15 None of these studies included patients who had been identified in an out-of-hospital setting, in which the population of older people who fall is known to exhibit higher vulnerability for further falls. 16 A recent study found that, for older people who had been left at home by their attending ambulance clinicians after a fall, referral to a community-based falls prevention service reduced further falls, improved clinical outcomes, 17 and was cost-effective. 18 Previous studies in the emergency out-of-hospital setting have found that new pathways of care are difficult to implement because of difficulty in changing clinician behavior. 19 
Importance
Services are implementing new models of care for patients who may not need immediate care at the ED. 20 Although there is evidence that multidisciplinary assessment and care can improve outcomes for older people who fall, it is not known whether ambulance paramedics can safely triage and leave patients at the scene (without conveyance to the ED) for follow-up care in the community or whether this intervention will improve outcomes for patients and be cost-effective. Evidence is needed to inform clinical and policy development internationally for this important, growing, vulnerable group.
Goals of This Investigation
We carried out a cluster randomized trial to assess the benefits and NHS costs of a complex intervention comprising education, clinical protocol, and pathway, enabling paramedics to assess older people after a fall and refer them to community-based falls services when appropriate. Our primary outcome was further emergency health care contacts or death.
MATERIALS AND METHODS Study Design and Setting
We conducted the Support and Assessment for Fall Emergency Referrals (SAFER) 2 trial in geographically defined sites within 3 UK ambulance services. We randomly allocated ambulance stations, not patients, because the intervention included training for ambulance paramedics that they could not later suppress. We chose to allocate stations so that ambulance services could support paramedics based at intervention stations while minimizing contamination of practice of those based at control stations.
Selection of Participants
We invited paramedics based at study stations to participate in the trial before stratifying those stations by site, associated falls service, number of participating paramedics, and volume of calls, and allocating stations at random between intervention and control groups. We informed participating paramedics of their group allocation (the same as their base station). If paramedics changed station within the trial recruitment period, they retained their original allocation. Ambulance crews normally work in pairs, usually one paramedic and one emergency medical technician, with the paramedic leading on care. We allocated exceptional cases when a control paramedic and intervention paramedic were rostered together to the intervention arm of the trial.
The 3 ambulance services used similar information systems. We included patients once during the trial period who were attended by a trial paramedic after a 999 call to the ambulance service coded by a dispatcher as a fall without priority symptoms (chest pain, difficulty breathing, changes in level of consciousness, or severe hemorrhage), aged 65 years or older, and resident in the catchment area of participating falls services. We did not ask paramedics to approach patients for consent to participate in the trial during the emergency episode. Instead, we sought deferred consent from patients by post and telephone for follow-up through routine medical records and by postal questionnaire, excluding patients who declined (dissented). The Health Research Authority Confidentiality Advisory Group permitted us to monitor patients whom we could not contact, or who did not respond, through anonymized routine data.
Service users contributed to all levels of trial design and management at all sites. We used various approaches to include views of the target population of frail elderly patients, including meeting service users outside the formal management structures of the trial, individually or through existing community groups. Our approach to service user involvement in this trial is published elsewhere. 21 
Interventions
We evaluated a clinical protocol ( Figure 1 ) for the care of older people who have fallen that enabled ambulance paramedics to assess them and, when appropriate, refer them to community-based falls services rather than transport them to the ED. The protocol formed the core element of a complex intervention that included other defined elements; specifically, paramedic training, referral pathway and processes, falls service response, and ongoing clinical support. The protocol provided support to the paramedics to assess patients and, when appropriate, to leave them at the scene, with a referral to falls services who would make contact during the following week to continue care, without attendance at or involvement of the ED. At the outset of the trial, we held a meeting attended by the research team and local collaborators, with representation from each ambulance service, as well as ED clinicians and falls service providers, to define all components of the intervention. Essential features, eg, the training package and clinical protocol, or features that could vary locally, eg, processes for handling referrals and documentation, were agreed.
We asked paramedics based at control stations to continue their usual practice, including assessment of injuries or other conditions requiring immediate care, assistance in moving, and conveyance to the ED unless the patient refused.
Outcome Measures
We selected outcome measures consistent with the recommendations of the Prevention of Falls Network Europe. 22 The primary outcome (source: routinely collected linked data) was subsequent emergency events within 1 and 6 months of recruitment (death, emergency admissions, ED attendances, and 999 calls).
Secondary outcomes at the index event (source: routinely collected ambulance service data) were disposal (conveyed to the ED, referred to falls service, or left at scene with no referral), clinical documentation completion rates, duration of ambulance service job cycle (from the call to time when the ambulance was free for the next call), and episode of care (from the call to the time when the patient was left at home, discharged from the ED, or admitted to the hospital).
Secondary outcomes at 1 and 6 months after index event were self-reported further falls (source: patient questionnaires), further fractures (source: routinely collected linked hospital data), days spent in the hospital (source: routinely collected linked hospital data), healthrelated quality of life according to the 12-Item Short-Form Health Survey, 23 "fear of falling" according to the modified Falls Efficacy Scale, 24 and costs of care. Secondary outcomes 1 month after index event only were patient satisfaction according to the Quality of Care Monitor. 25 We defined a serious adverse event as a 999 call, ED attendance, emergency hospital admission, or death occurring within 2 days of the index incident. We investigated and reported patients' complaints, other complaints, and coroners' inquests that asked the ambulance service about nonconveyance of a trial participant as potential serious adverse reactions.
Methods of Measurement
Patients were identified as being potentially eligible for study inclusion from routine 999 dispatch records through standardized queries written for each site. Site researchers confirmed eligibility of individual patients by retrieving patient report forms, which were routinely completed by paramedics when they attended a patient. The forms included patient identifiers and demographics, as well as operational, clinical assessment, and treatment information. We did not ask paramedics to approach patients for consent to participate in the trial during the emergency episode. Instead, after identification of eligible patients we sought deferred consent for follow-up through routine medical records and postal questionnaire. After discussion with the research ethics committee, our consent process included contacting patients by post and then, if necessary, by telephone or home visit. We did not attempt to contact nonresponders to the 1-month questionnaire at 6 months. Only participants who actively dissented were excluded from analysis of anonymized linked routine outcomes.
For primary and secondary outcomes derived from routine health data, our trial partners in the 3 ambulance services separated identifying from clinical information included in patient report forms and sent the split files to the National Health Service Wales Informatics Service or the English Health and Social Care Information Centre, who matched the patients to their central administrative registers and retrieved and transferred clinical outcome data into the Secure Anonymised Information Linkage 26 gateway at Swansea University, where we linked them to questionnaire data for analysis.
To minimize bias, we kept the trial statistician and all other trial management group members blind to allocations. Unblinding occurred once primary analyses were complete.
We estimated our trial sample size from our primary outcome. From a recent systematic review of trials of interventions for older people who fall and present for emergency treatment, 27 we conservatively estimated that trial patients had a 50% chance of dying or making another emergency contact within 6 months. Allowing for an intracluster correlation of 0.002, we aimed to recruit 6,290 participants (25 clusters averaging 251.6 participants), yielding power more than 90% to detect a change of 0.18 in the mean number of emergency contacts during 6 months (estimated at 1.8, with SD 1.5), or a difference of one emergency contact in 10 avoided or induced by the intervention. Two thirds the number of these participants (n¼4,193) would have 80% power to detect this difference.
Primary Data Analysis
Our primary analyses by treatment allocated followed the analysis plan agreed with the data monitoring and ethics committee, and best practice in pragmatic trials. We considered approaches to analysis by treatment received, but because the intervention was the clinical protocol for assessment and decisionmaking for older people attended after a fall, care options included transportation to the ED, as well as leaving the patient at home with referral to falls service. We were not able to determine when the protocol had been used to support decisionmaking and could not identify a similar group for comparison if we focused on those referred. Analyses included logistic regression for binary outcomes, negative binomial regression for count outcomes, and linear models for measurement and log-transformed variables. We used multilevel modeling to estimate (random) station effects and (fixed) group effects. Because our primary outcome was hierarchic, we analyzed the components separately and incrementally: first, deaths; second, emergency admissions plus deaths; third, ED attendances plus admissions and deaths; and fourth, 999 calls plus attendances, admissions, and deaths. Covariates included distance between the site of the incident and the nearest ED, patient age and sex, whether the 999 call was "out of (general practitioner) hours," and time since recruitment started.
We undertook a cost analysis from the perspective of the UK NHS and personal social services. We estimated the costs of providing the intervention from financial reports; other relevant routine information, including resource use sheets and patient records; and discussions with finance staff. We estimated NHS resource use from routine data. We derived unit costs from the Personal Social Services Research Unit Costs of Health and Social Care 2012 28 and NHS reference costs 2011 to 2012. 29 We amended trial processes to include incentives to improve recruitment and response rates: a £50 voucher per paramedic who signed up and £5 voucher for each patient, which was included in the invitation pack.
We obtained ethical approval from the Research Ethics Committee for Wales, information governance approval from the National Information Governance Board, and NHS research and development approval from each participating NHS organization.
RESULTS
Between March 2011 and June 2012, 215 paramedics based at 25 ambulance stations across the 3 study sites attended 5,914 eligible patients (Figure 2 ). Six of 31 eligible stations withdrew after randomization, but before the start of patient recruitment, in response to the introduction of a conflicting intervention in one area of site 2. After exclusion of 1,210 (20%) dissenting patients, 4,704 (80%) were available for follow-up, 2,420 in the intervention group and 2,284 in the control group (Table 1) . Because the National Health Service Wales Informatics Service or the Health and Social Care Information Centre subsequently matched all but 49 patients, we included 4,655 patients in primary outcome analyses.
Recruitment of patients was higher at site 1 owing to a longer recruitment period there, loss of 6 stations at site 2, and operational practice that took paramedics out of the trial catchment area, particularly in site 3 ( Table 2) .
The mean age of participants was 82 years, with little difference between groups. Sixty-three percent of trial participants were women, slightly higher in the intervention than the control group at each site. Forty-two percent of calls were out of (general practitioner) hours calls, which was similar between trial arms. There was little difference between groups in mean distance from the incident to the ED, approximately 3 miles, but it was much shorter at the urban site 3 ( Table 1) . Excluding individuals who did not consent to questionnaires and those who died, the response rate for self-reported outcomes was 36.5% at 1 month and 58.7% at 6 months, with little difference between intervention and control groups but considerable variation between sites (at 1 month, 30.0% to 51.1%; at 6 months, 53.6% to 73.8%).
Main Results
More than one third of patients had experienced a further emergency episode or death by 1 month, increasing to more than two thirds by 6 months, with no difference between trial arms. Intervention patients made fewer subsequent 999 calls by 1 and 6 months (from 21.8% in the control arm to 18.5% in the intervention arm, and from 46.2% to 43.7%) ( Table 2 and Table E1 [available online at http://www. annemergmed.com]). Although ED attendances per participant decreased in the intervention arm, this was not significant once we had adjusted for number of days at risk.
Intracluster correlation coefficients for variables recorded at both 1 and 6 months were generally low: less than 0.001 for the primary outcome, less than 0.005 for the majority of its components, and no greater than 0.010 and 0.0254 at 1 and 6 months, respectively. Table 3 and Table E2 (available online at http://www. annemergmed.com) shows similar rates of conveyance to the ED in both groups at the index incident. Eight percent of patients were referred to falls services by their attending paramedic in the intervention arm compared with 1% in the control arm. In the intervention group, fewer patients were left at the scene without any ongoing care. Patients in the intervention group reported higher satisfaction with interpersonal aspects of care. We found no clear differences between trial arms in completeness of clinical documentation, duration of job cycle or episode of care, subsequent fractures, or health-related quality of life at 1 or 6 months. Mean length of stay was longer for intervention patients at 1 month, a difference that had disappeared at 6 months. Intracluster correlation coefficients for variables recorded at both 1 and 6 months were again generally low, ranging from 0 to 0.117 at 1 month and from 0 to 0.0259 at 6 months, but higher (typically approximately 0.05) for variables recorded at the index incident.
Sixty percent of intervention group paramedics (n¼64/ 105) referred trial-eligible patients to a falls service, varying by site from 48% to 70%. Most referred once (n¼25) or twice (n¼14), up to a maximum of 11 referrals. Patient age, sex, and distance to the ED did not influence likelihood of referral; however, patients were more likely to be referred to falls services out of usual service hours and less likely to be referred at site 1 than the other sites ( SF12 MCS, 12-Item Short-Form Health Survey Mental Component Summary; SF12 PCS, 12-Item Short-Form Health Survey Physical Summary; QCM, quality of care monitor. *As well as indicators for group, site, and their interaction, core factors and covariates considered are age (in years) and its square, distance to the ED (in miles), recruitment point (based on days since the start of the study), seasonality, indicators of sex, and whether the index call was made during out of (general practitioner) hours. † The comparison between groups reflects the variable under consideration; specifically, we report an OR from logistic regression models for binary variables and an additive group effect (D, in the same units as the dependent variable) from linear models for the measurement variable. ‡ Some patients were conveyed and referred (intervention group n¼34; control group n¼18).
local agreement of protocol between the ambulance service and partner falls services ($3,782), setup and implementation of referral process at each service ($1,483), production of training materials ($1,600), training of trainers and paramedics ($44,436), clinical support to change practice ($1,858), and feedback on referrals from falls services ($2,872). There were no significant differences in overall health care costs at 1 or 6 months (Table 5) , with additional expenditure of $254 (95% confidence interval -$19 to $528) per participant in the intervention arm at 1 month and $32 (95% confidence interval -$627 to $691) at 6 months after adjusting for statistically significant covariates. However, costs of subsequent 999 calls were significantly lower at 1 month and costs of ED attendances were significantly lower at 6 months.
LIMITATIONS
The SAFER 2 trial was a large-scale, multicenter, cluster randomized trial in the challenging setting of out-of-hospital emergency care. We almost met our recruitment target and, through retrieval of anonymized linked routine data outcomes, achieved a very high rate of inclusion; we reported our primary outcome for 80% of eligible patients, a much higher proportion than usually reported. 30 However, self-reported outcome results should be interpreted with caution because the response rate was very low, with a high risk of selection bias. This highlights the importance and value of the anonymized routine linked data outcomes.
Some aspects of the trial may limit the applicability of findings, in particular the current context of changing practice and competing service innovations for this patient group. At each trial site, we lost stations, paramedics, and patients after initial recruitment because of the changing environment in which the trial took place. We overcame these challenges, perhaps inevitable in a pragmatic trial in a dynamic service environment. We completed the trial with balanced groups and achieved a sample size sufficient to detect important effects related to the intervention.
Participation in the trial was not compulsory. We recruited approximately half of all eligible paramedics, who may be more keen or willing to change than others, potentially limiting generalizability of findings. 
DISCUSSION
We did not find any differences between trial arms in the composite primary outcome, but found evidence of a small reduction in subsequent 999 calls. Referral rates to falls services varied between paramedics and were lower than expected. We did not find clear evidence of differences in other secondary outcomes related to processes of care, further injuries, self-reported quality of life, satisfaction, or fear of falling. The intervention cost was $23.13 per patient, with no difference in overall costs but lower mean costs in the intervention group related to subsequent emergency service calls at 1 month and ED attendances at 6 months.
With 3 participating ambulance services, 25 stations, more than 200 paramedics, and more than 10 communitybased falls services, and with outcomes available for 80% of eligible patients, we are confident that findings are highly relevant to UK and similar health systems.
The SAFER 2 intervention was associated with a small reduction in the proportion of patients making further 999 calls and in the number of further calls made. However, this did not affect other parts of the emergency care system, a finding that is difficult to interpret. Patients in the intervention arm may have become more confident in managing themselves if they fell again, but the lack of effect at the ED suggests that the effect may be restricted to those not conveyed to the ED. Nevertheless, even a modest reduction in 999 calls in this population represents a success in out-of-hospital care, in which operational pressures are very high.
It is important to recognize that the clinical protocol covered assessment of all older fallers who met the study inclusion criteria, some of whom would need transportation to the ED for further investigation and care. We strove to encourage change in clinical practice, but variable referral rates suggested that uptake of the new referral pathway could have been greater, reflecting previous experience in out-of-hospital emergency trials. 20 We were unable to determine what an appropriate referral rate should have been. Low referral rates may have been due to reluctance to change practice, risk aversion favoring transport to the hospital, patients unwilling to be referred, and more people than expected already under the care of a falls team. Together with the greater size and heterogeneity of the SAFER 2 trial, these considerations may explain why our findings are less marked than previously reported. 17 The SAFER 2 trial showed that ambulance services can introduce this new clinical pathway for older patients who fall without risk of harm, and with limited reductions in emergency ambulance workload and costs of emergency health care. Author contributions: HAS, JD, RTF, SG, MH, PL, RAL, SM, JN, JP, CP, ANS, MW, ITR, and conceived and designed the study. HAS is the guarantor of this article and responsible for the statistical analysis and writing process. All authors reviewed the final article. HAS takes responsibility for the paper as a whole.
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